Background
The major outer membrane and porin of N gonorrhoeae, Protein I (PI) is used to serotype this organism. PI is found in two structural subclasses.' These have been designated IA and IB. Any isolate of Ngonorrhoeae will usually express only one subclass of PI. However, within each subclass there is antigenic variation which allows further subdivision into serovars. The two panels of monoclonal antibodies to these epitopes which have been most widely used are: the Genetic Systems (GS) panel from Syva, Palo Alto, USA2 and a panel from Pharmacia (Ph), Uppsala, Sweden.3 A third panel also exists (GonoTypeTM; New Horizons Diagnostics, Columbia, USA4). The patterns of coagglutination reactions of an isolate with one of the panels of antibody is used to assign a serovar.
Both There may be marked differences in serovars found in close geographical areas. Young et al'°(data also presented at workshop) have studied four adjacent areas in Scotland. When data from these areas were combined, 11 IA serovars were present. However, the IA-4 serovar was found only in Edinburgh (Lothian) in homosexual men, and the IA-21 serovar was found only in Glasgow. IB-17 serovar strains that do not react with the Pharmacia confirmation reagent (Phadebact GC OMNI TestT.) have been found only in Glasgow. In Bath IB-2 serovar strains are twice as common as in nearby Bristol (A Jephcott, data presented at workshop). The IA-2 serovar is more common in Bristol than in Bath.
While geographical variation in serovars may occur, some associations with serovars are worldwide in distribution. For example, isolates from homosexuals are often associated with IB serovars. In Scotland such isolates tend to be IB-2, in Canada they are IB-16, -3, -4 or -10, in Australia they are IB-4 or -7, and in London they are IB-2 (H Young, JR Dillon, J Forsyth, data presented at workshop"). These findings may represent the effect of strain transmission within homosexual populations. However, it is possible that the IB structural subtype of the gonococcal porin also gives such strains a biological advantage. Gonococcal isolates from the hydrophobic environment of the rectum are known to be less permeable to hydrophobic molecules than those from the urethra. '2 Epidemiological studies assume that the serovar, 
Methodology of serotyping
The standard GS-panel of 12 antibodies, together with the Knapp nomenclature,5 is the most widely used system for designating serovars. Twelve groups represented at the workshop use this system. Three groups have access to the Ph-panel. The consensus at the workshop was that the GS-panel and Knapp nomenclature should therefore be used universally.
Technical reproducibility Several factors may affect the reproducibility of coagglutination for serotyping. These include the intrinsic avidity of an antibody for its epitope, the activity ofvarious batches ofantibody, and reading of coagglutination reactions. The presence and strength of coagglutination reactions depends on the area of the slide over which they are performed; a stronger reaction is obtained when reagents are spread over a larger area. It is therefore essential that the slides are clean and free from grease before use. To minimise these variables, the GS-panel is provided to research workers via distributors. Distributors are responsible for the training of new users, reagent preparation and help with problems that arise. A recent worldwide quality control survey of 11 centres that use the GS-panel has demonstrated generally good reproducibility between different centres and with different batches of antibodies (CA Ison, data presented at workshop). This study did, however, find variation between centres in the reactivity of antibodies 2D6, 2G2, and to a lesser extent 6D9, to standard strains. Antibodies 2D6 and 6D9 tend to precipitate during coagglutination reactions. They have also been found to be difficult antibodies from which to prepare coagglutination reagents. Purification of antibody and standardisation of the concentration used may resolve these problems.
In an attempt to improve reproducibility and ease of reading coagglutination reactions, a system incorporating methylene blue into the serotyping reagents has been devised (M Carballo and JR Dillon, data presented at workshop). In this system coagglutination reactions were performed in a microtitre plate. Concordance of results obtained from the standard coagglutination protocol with results from the modified system was generally good. However, the reproducibility of the modified system was reduced.
This may be due to performing coagglutinations over the small area available in microtitre plates, rather than the inclusion of methylene blue in the system.
Non-typable strains and subtyping within serovars
Isolates that are non-typable by the standard GSpanel have been reported by several groups (JR Dillon, CA Ison, S Sarafian; communication at workshop). These isolates probably represent less than 1 % of all the strains on which serotyping has been performed. Many "non-typable" isolates react with antibody 2H7. To date, all strains found nontypable with the GS-panel have been found to type with the Ph panel. Isolates which do not type with the GS-panel using the standard protocol should be further assessed using antibody 2H7 and the Phpanel. Central collection and collation of these data will enable assessment of the extent of this problem and whether new antibodies should be added to the panel. It may also provide information on genetic drift in PI. This is essential to ensure that serological detection and identification systems for gonococci remain effective.
Subtyping within the IB-1 serovar has been attempted with antibody 3B10(j) (CA Ison, data presented at workshop). However, no differentiation of strains in relation to site of isolation, or penicillin susceptibility has yet been found.
New methods
Evaluation of serotyping by enzyme-linked immunosorbent assay (ELISA) is also being performed (P Kohl; M Carballo and JR Dillon, data presented at workshop). Unlike 
